Plc wiring diagrams

Reading a PLC Wiring Diagram is one of the must-to-learn skills for every automation and
electrical engineer. Do you remember the first rule of thumb from the previous part? This was
the reading directions! You should read this wiring diagram from left to right and from top-down
just like reading a book. The second important note was these column numbers and their
combination with the page number to understand the addressing system of the wiring diagram.
For example, if you see a number like This page is the wiring diagram of our S7 series PLC and
the operator touch panel. For example, here we should see the PLC datasheet to figure out
where we should exactly connect the wires. The arrow on the left hand side of the PLC rack
means that the rack will be continued on the next page of the PLC wiring diagram. And you can
read the color of the cable just beside of the cable tags. In the PLC wiring diagram you see that
each channel of this analog output card is dedicated to a single device. The page number where
we can find the wiring diagram for this Analog Output card is here in the middle; page 40,
column zero. Each card has some screw connections that we should connect the wires to them.
You may know them as front connectors. Then the first two channels of this card are for closer
connections with no compensation for the wire resistance. In this case, you should jumper
connections 3 and 4 and connections 5 and 6 to each other at the PLC card. Make sure that the
cable shield has been connected to the earth bar for noise reduction, particularly in the case of
voltage output. The wiring diagram for the card will be different if we decide to use the electrical
current output format. The PLC programmer can adjust the settings in the software to specify
whether it would be a voltage or current type of output. In the main wiring diagram, the first two
channels were left empty and channels three and four have been occupied. Normally, there
should be some descriptions for each channel of the card for us to know to which device this
channel is going to be connected or already has been connected. As channel three of the PLC
card is connected to 8. For instance, consider that the speed reference voltage is between 0 to
10 volts and the motor nominal speed is rpm;. The rest of page 8 of this PLC wiring diagram is
related to some interlocks or conditions and also the power to the fan of the electric motor.
Clearly, the designer has shown the wiring diagram of this card on four different pages, which is
a good idea to prevent congestion. As you might guess, some pushbuttons, switches, and
contacts are connected to our DI card as we have explained more about them in a previous part.
This time, as this is an input card, the designer has put the module on the bottom of the page to
adhere to the top-down reading direction. The X4 terminal block and the core number 4 of the
WC4. Obviously, when we push this pushbutton, the volt signal will be transferred to the first
channel of the first byte of this Digital input card and will signal the PLC to turn ON the device.
This little circle here shows that this is an illuminated push-button and this is the sign for an
indicator lamp. When this push-button is pushed and the device turns ON, therefore, the PLC
should send out a command from one of its Digital output cards, to turn on this indicator lamp.
This channel of the digital output card will send a volt signal toward this lamp and therefore it
will turn ON. In the end, consider that, after designing a wiring diagram, we use it in different
stages of a project. This time YOU let us know what you would like for the next part of this
series! Thanks for reading another article. Please spread the word by sharing this article:. Join
Us Free! If you do not mind please send me samplenof plc wiring diagram that apply for HVAC
system or if you do not have it please sent any sample in pdf file. Thanks for your
understanding. Your email address will not be published. Save my name, email, and website in
this browser for the next time I comment. Submit Comment. Before you continue, let's join to
our newsletter to receive more free content. A Quick Review of Part 1. We know that these
pages are related to each other. As you see our volt power is coming from page 11, column 9,
and page 12, column 1. Our earth is also has been branched from page 17 column 9. On the
other hand, the operator panel has been powered up from the X4. The power from X4. This is the
standard way to illustrate a cable and its core numbers in a wiring diagram. Profibus
Communication with PLC. You also see communication cabling here. To know where this cable
is connected, we should refer to page 34 and column number zero. Here is our cable from page
And there are the Signal or IO modules as well. On page 40 we can see our analog output card
with four channels. In the first look, we see some connections on the card, from one to These
numbers are the screw numbers on the front connector of the card. This is what you see in the
main wiring diagram as well. Channels 3 and 4 should be used for 4-wire connections. Important
NOTE: Make sure that the cable shield has been connected to the earth bar for noise reduction,
particularly in the case of voltage output. Same as before, the volt power is connected to the
corresponding terminals of the card. The first signal from the left comes off a push button
Tagged as SB We can find the wiring diagram of this indicator lamp on page 60, column 1. On
page 60 of this PLC wiring diagram, we see our digital output card wiring diagram. The Final
Point! In the end, consider that, after designing a wiring diagram, we use it in different stages of
a project â€” In the panel fabrication stage â€” In pre-commissioning and commissioning

stages â€” During production and for maintaining and troubleshooting. Name Email Join Us
Free! Our YouTube Channel. Subscribe Now! Sahat francius on February 18, at PM. Thank you
and best regards Sahat Francius Reply. Amirhossein on February 19, at AM. Submit a Comment
Cancel reply Your email address will not be published. Contact Us Have a question or
suggestion? Follow Us. Youtube channel. Subscribe Me! Close this module. Hey, wait! Email
Enter your email address. Premium Membership. It is uncommon for engineers to build their
own PLC panel designs but not impossible of course. For example, once the electrical designs
are complete, they must be built by an electrician. Therefore, it is your responsibility to
effectively communicate your design intentions to the electricians through drawings. In some
factories, the electricians also enter the ladder logic and do debugging. This article discusses
the design issues in implementation that must be considered by the designer. The electrical
design for each machine must include at least the following components. This power must be
dropped down to a lower voltage level for the controls and DC power supplies. It is also
common for a control cabinet to supply a higher voltage to other equipment, such as motors.
An example of a wiring diagram for a motor controller is shown in Figure 1. Dashed lines
indicate a single purchased component. The three phases are then connected to a power
interrupter. Next, all three phases are supplied to a motor starter that contains three contacts,
M, and three thermal overload relays breakers. The contacts, M , will be controlled by the coil,
M. The output of the motor starter goes to a three phase AC motor. Power is supplied by
connecting a step down transformer to the control electronics by connecting to phases L2 and
L3. The lower voltage is then used to supply power to the left and right rails of the ladder below.
The neutral rail is also grounded. The system controls the motor starter coil M, and uses a spare
contact on the starter, M, to seal in the motor starter. Aside: The voltage for the step down
transformer is connected between phases L2 and L3. The diagram also shows numbering for
the wires in the device. This is essential for industrial control systems that may contain
hundreds or thousands of wires. These numbering schemes are often particular to each facility,
but there are tools to help make wire labels that will appear in the final controls cabinet. It would
then be connected to the contactors and overload relays that constitute the motor starter. Two
of the phases are also connected to the transformer to power the logic. The start and stop
buttons are at the left of the box note: normally these are mounted elsewhere, and a separate
layout drawing would be needed. When being built the system will follow certain standards that
may be company policy, or legal requirements. This often includes items such as;. When
including a PLC in the ladder diagram still remains. But, it does tend to become more complex.
Figure 5 below shows a schematic diagram for a PLC based motor control system , similar to
the previous motor control example. This figure shows the E-stop wired to cutoff power to all of
the devices in the circuit, including the PLC. All critical safety functions should be hardwired
this way. Good day, are you able to make pump control repeater panels from the existing pumps
to new repeater given a wiring diagram with specs. Search for:. Basic electrical design of a PLC
panel Wiring diagrams. Basic electrical design of a PLC panel â€” Wiring diagrams on photo:
Modern industrial automation panel; credit: plctrg. Once the electrical design is complete, a
layout for the controls cabinet is developed, as shown in Figure 2. The physical dimensions of
the devices must be considered, and adequate space is needed to run wires between
components. In the cabinet the AC power would enter at the terminal block, and be connected
to the main breaker. Related EEP's content with sponsored links. It helps you to shape up your
technical skills in your everyday life as an electrical engineer. Professional in AutoCAD
programming. Leave a Comment Cancel Reply. Learn from experienced engineers and sharpen
up your knowledge. Browse Courses. The content is copyrighted to EEP and may not be
reproduced on other websites. Facebook Linkedin Linkedin Twitter. Note that these diagrams
are without a Barrier or isolator, fuses, and surge protector for keeping it very simple and
understandable. The two-wire connection is used to connect field instruments like limit
switches, proximity switches, motor run feedback, Pump start permissive, etc. When we need
additional protection measures to identify the short circuit and open circuit of digital inputs
then we use this configuration. Generally, a pair of resistors are used at the terminations of field
instruments or in some cases at marshalling cabinets. This works on the principle of change in
resistance. The input cards are designed such that it will identify the signal status and
differentiates these conditions, alerts the system engineers with alarms. This configuration is
used when we need an additional power supply for the field instruments, motor control centers,
etc. Generally, in marshalling cabinets, we make the necessary wiring arrangements as per the
application requirements. We are using the additional power supply in the marshallaling cabinet
or at the control room side , so we are calling this a WET Contact. When the field instrument is
in Close state then the relay will be energized thus DI card has the return signal, so it will
consider as ON state. When there is some activity in the digital inputs like limit switch

activation, then there will be a change in input state from open to close or close to open
depends on the type of contact used in the limit switch. The PLC reads these signals and takes
the action as per its logic. This voltage is called as interrogation voltage. We are NOT using any
additional power supply in the marshallaling cabinet or at control room side , so we are calling
this a DRY Contact. When the field instrument is in Close state then the relay will be energized
thus DI card have the return signal, so it will consider as ON state. We may use Barriers after
the DO card for safety reasons. Barriers are not shown in the diagrams. When the DO command
is given then the respective voltage will go the field instrument and it will be energized. When
the DO command is taken back then the respective voltage will be stopped to the field
instrument and it will be De-energized. We may use barriers also after the AI card for safety
precautions. These are not shown in the diagrams. Join the Discussion! Share your thoughts
about the basic wiring diagrams using the comments section. An example of a Digital input
device is a switch. An example of digital output devices is a relay. AI or analog input is the type
of PLC input which used to read the value from the sensor. AI receives value from the sensor in
the form of electrical current ma or electrical voltage V. ADC Analog to Digital Converter inside
PLC will convert current or voltage to a digital value in the form of 16 or bit word data to further
process. An example of a sensor is the temperature sensor. The temperature sensor will
measure temperature and send measurement value to the AI channel in the form of current or
voltage. AO or analog output is the type of PLC output which used to control analog devices.
AO sends a command to the device in the form of electrical current 4 â€” 20 mA or electrical
voltage. Save my name, email, and website in this browser for the next time I comment. This
website uses cookies to improve your experience. We'll assume you're ok with this, but you can
opt-out if you wish. Accept Read More. Primary Menu Inst Tools. Search for: Search. Previous
Article. Question on Analytical Controller. Next Article. Paint Mixing System. Related Articles.
Vikash kumar pandey March 11, at pm Nice concept. P Maruthi Prasad June 6, at pm Excellent
explanation in very simple way possible. Thank you very much for valuable information. Raj
Narayan July 20, at pm Sir very nice information. Leave a Comment Cancel Reply Save my
name, email, and website in this browser for the next time I comment. Control Systems.
WordPress Image Lightbox. Send this to a friend. Send Cancel. For example, once the electrical
design is completed, it must be constructed by an electrician. Therefore, it is your responsibility
to effectively convey your design intentions through drawings to electricians. This article
discusses design issues in implementation that must be considered by the designer. The
electrical design for each machine must include at least the following components. For controls
and DC power supplies this power must be set to a lower voltage level. It is also common for
control cabinets to provide voltage-dependent voltage to other devices such as motors.
Example of a motor controller An example of a wiring diagram for the motor controller is shown
in Figure 1. Note that the symbols are discussed in detail later. Dashed lines indicate a
purchased component. After that the three phases are connected to the power interpreter.
Further, all three stages are supplied to the motor starter with three contacts, M and three
thermal overload relays breakers. The contacts, M, will be controlled by the coil, m. The output
of the motor starter goes into a three phase AC motor. Connecting to the L2 and L3 phases is
provided by connecting the step down transformer to the control electronics. The lower voltage
is then used to supply power to the left and right rails of the lower ladder. The neutral rail is also
grounded. The system controls the motor starter coil M, and uses a spare contact on the starter,
M, to seal the motor starter. On one side: the voltage for the step down transformer is
connected between stages L2 and L3. The diagram also shows the numbers for the wires in the
device. These are essential for industrial control systems that can contain hundreds or
thousands of wires. These numbered plans are always special for each feature, but are tools to
help create wire labels that will appear in the final control cabinet. Once the electrical design is
completed, the layout for the control cabinets develops, as shown in Figure 2, the physical
dimensions of the equipment must be taken into account, and enough space is required to
operate the wires between the components. The A
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C power in the cabinet will enter the terminal block, and will be connected to the main breaker.
It will then be connected to the contacts and overload relays that make up the motor starter.
Two stages are also connected to the transformer to power the logic. The start and stop buttons
are on the left side of the box Note: these are usually mounted elsewhere, and require a
different layout drawing. When creating a system, it will comply with certain standards that may
be in line with company policy or legal requirements. These often include things;. But, it gets

more complicated. Figure 5 below shows a schematic diagram for a PLC based motor control
system, similar to the previous motor control example. This figure shows that the plc. E-stop
wired cut-to-power in all devices of the circuit including. All safety functions should be worked
hard like this. What Is A Software Engineer? Smart Work From Home. Electrical wiring diagrams
of the PLC panel. Iconic One Theme Powered by Wordpress.

